The prevalence of anemia in women attending our center for delivery was 41.6% [95% confidence interval (CI) =38. 84-44.37 Consequently, in this study we aimed to determine the prevalence of anemia and identify the factors contributing to anemia in pregnant women attending our center for delivery at term.
Introduction
Anemia in pregnancy is one of the most common preventable causes of maternal morbidity and poor perinatal outcome. The main causes of anemia during pregnancy involve deficiencies of key nutrients, infections, and parasitic diseases (1) . Among these etiologic factors, iron deficiency is often identified as the primary contributor to anemia in pregnancy. In Turkey, routine iron supplementation to all pregnant women has been advised since 2005 (2) . Despite the implementation of the program for a decade, anemia in pregnancy still remains as one of the major health problems in the country with a prevalence of 32.6% (3) . In developing countries, demographic, cultural, and socioeconomic factors could affect the occurrence of anemia in pregnancy. In addition, previous studies have found a significant association between maternal anemia and adverse perinatal outcomes such as placenta previa, placental abruption, preterm birth, and low birth weight (4, 5) . The determination of these factors will help to provide valuable information for the identification of the "at-risk" group and also for the implementation of interventions to reduce anemia. However, these studies regarding the etiology of anemia in pregnancy were conducted with anemic women prior to conception or during the first trimester of pregnancy (4, 5) . There is a need for studies exploring the prevalence of anemia and predisposing risk factors for anemia observed at the time of delivery. Pregnant women with anemia, those going into labor and delivery, have the highest potential to encounter complications related to anemia and transfusion (6) (7) (8) . A modest blood loss at delivery may not impair the hemodynamic response of women with normal hemoglobin levels but may be too hazardous for anemic women (5, 7, 9) . In addition, there may not be enough time for clinicians to normalize the hemoglobin Objective: The aim of this study was to identify the prevalence of anemia and predisposing factors contributing to anemia in pregnant women prior to delivery.
Material and Methods:
A retrospective case-control study was conducted on 1221 women who delivered between 37 and 42 weeks of gestation between July 2014 and January 2015. Data on the subjects' socioeconomic and demographic characteristics, pregnancy outcomes, and hemoglobin levels within 24 h prior to delivery were collected. The study population was divided into two groups on the basis of the presence of anemia within 24 h prior to delivery. Anemia was defined as a hemoglobin level of <11 g/dL. The prevalence of pre-delivery anemia was estimated, and antenatal predictors of anemia were determined using multivariate logistic regression analysis.
Material and Methods
This study was conducted retrospectively with women who had delivered at a high-volume tertiary care center between July 2014 and January 2015. Our study was performed in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki, and the research protocol was approved by the Ethics Committee of our center. Informed consent was obtained from all participants. The study population consisted of singleton pregnancies that delivered between 37 and 42 weeks of gestation and were monitored in the obstetric unit of our center after delivery. Chronic diseases leading to anemia such as renal, cardiac, and lung diseases and hemoglobinopathy were excluded. The minimum sample size required for this study was estimated by assuming a confidence interval of 95%, a 5% margin of error, and a prevalence of 32.6% for anemia among pregnant women. Accordingly, the minimum sample size required for the study was 333. A total of 1221 women were enrolled in the study, and all of them were recruited to increase the power of the study. Before discharge, all the women who had delivered were interviewed using a questionnaire to collect their socioeconomic and demographic data. Furthermore, the following information was obtained from the computerized medical record system of our hospital: hemoglobin value within 24 h prior to delivery, maternal age, number of parity and abortus, body mass index before pregnancy, weight gain during pregnancy, educational level, occupational status, household monthly income per person, smoking habit, alcohol consumption, number of antenatal care visits, number of ultrasonography examinations done during pregnancy, gestational age at first admission, gestational age at delivery, and duration of iron and folic acid supplementation. Household monthly income per person was calculated as the total household monthly income divided by the total number of family members living together. Adverse perinatal outcomes were recorded as dichotomous variables (yes or no) and included antenatal bleeding, hypermesis gravidarum, placenta previa, gestational diabetes, preeclampsia, intrauterine growth restriction, and congenital anomalies. We categorized patients into two groups according to the presence or absence of anemia within 24 h before the onset of delivery. Anemia was defined as a hemoglobin level of <11 g/dL according to the World Health Organization criteria (3). The prevalence and antenatal predictors of anemia in pregnant women attending our center for delivery was determined. According to our protocol, an oral dose of 30 mg/day iron was prescribed to all non-anemic pregnant women, and if anemia was diagnosed, the iron dose was increased to 60-120 mg/day until the anemia was treated. Similarly, periconceptional 0.4 mg of folic acid supplementation was recommended for all women planning a pregnancy and those in their first trimester of gestation.
Statistical analyses were performed using Statistical Package for the Social Sciences (SPSS) for Windows version 20.0 (SPSS Inc., Chicago, Illinois, USA). Continuous and categorical data were expressed as mean±standard deviation and the number of patients, respectively. The means of the continuous variables were compared using t-test between the two groups after checking that the variables were normally distributed. The distribution of categorical variables was examined using chisquare statistics. Risk factors and perinatal outcomes associated with anemia were determined using multivariate logistic regression modeling with backward elimination. Odds ratio (OR) and their 95% confidence intervals (CI) were calculated. P<0.05 was considered statistically significant.
Results
A total of 1221 women attended our center for delivery during the study period, among which 508 (41.6%, 95% CI=38.84-44.37) had a hemoglobin level <11 g/dL and 713 (58.4%, 95% CI=55.6-61.12) had a level of ≥11 g/dL. The socioeconomic and demographic characteristics for groups with normal and low hemoglobin level are shown in Table 1 .001) and <3-6 months (OR=2.09, 95% CI=1.60-2.72, p<0.001) were significantly associated with anemia at the time of delivery. The perinatal outcomes associated with anemia are presented in Table 2 . Antenatal bleeding (OR=2.09, 95% CI=1.02-4.28, p=0.039) and preeclampsia (OR=2.68, 95% CI=1.13-6.37, p=0.02) were associated with an increased risk of anemia. There were no other significant differences between the groups in demographic characteristics and perinatal outcomes. To further identify the predictors of anemia within 24 h before delivery, multiple logistic regression analysis was performed to control for potential confounders ( 
Discussion
This study revealed that the prevalence of anemia in women within 24 h before delivery was 41.6%, which is higher than the estimated average prevalence rate of 32.6% documented by World Health Organization (WHO) for our country (3). This high prevalence of anemia among pregnant women in this study may be explained by the distribution of socioeconomic status of the population. This estimation of WHO for Turkey was acquired from community-based surveys. However, the rate in our study was derived from the population, which was mainly composed of women with lower socioeconomic status. Another noteworthy point is the variation in the gestational age at the time of measurement. Contrary to previous studies, the hemoglobin values of the women in our study were evaluated in the third trimester of pregnancy, in which fetal growth and red blood cell expansion increases the prevalence of anemia (4, 5) . Additionally, in this study, it is demonstrated that pre-delivery anemia was related to parity, educational level, household monthly income per person, number of hospital admissions, gestational age at the first admission, duration of iron supplementation, and preeclampsia. Results in our study showed that pregnancies with parity more than 3 were 1.8 times more likely to have anemia than those with a parity ≤3. Higher parity was documented in a number of studies as a cause of anemia in pregnancy (10, 11) . In contrast, Ezugwu et al. (12) did not find any significant difference among nullliparous, multiparous, and grand multiparous groupings with respect to maternal anemia. However, low proportion of grand multiparous women (3.7%) in their study participants might have pushed the contribution of parity to statistically insignificant levels. Possible explanation to the high prevalence of anemia among grand multiparous women is that these women might have got pregnant with low levels of nutrients due to the depletion of reserves of the mother in prior pregnancies and lactation periods. Women with low educational level and household monthly income per person were detected to be significantly more vulnerable to anemia than others. Confirming this observation, Ndukwu and Dienye (13) reported an inverse relationship between the prevalence of anemia and socioeconomic status. In addition, the severity of anemia was also found to be inversely related to educational status and family income (14) . This is not surprising considering the fact that women who were poorly educated and had financial constraints might suffer the deleterious effects of poor nutrition and not have early access to health services. Women who were taking iron supplements for less than 3 months and 3-6 months had 2.62 and 1.68 times the risk of anemia at term, respectively. Similar observations were made in several studies that documented a reduction in the prevalence of anemia at the end of pregnancy after routine supplementation of iron to pregnant women (15, 16) . On the other hand, a study from the United States did not demonstrate any effect of prenatal prophylactic iron supplementation on the overall prevalence of anemia (17) . The possible reason why an association was not observed in the previous study is that they carried out the study with patients who had adequate iron stores. In addition, the power of that study was affected due to the lack of follow up (17) . Therefore, for anemia intervention to be most effective, it is important that women should attend antenatal clinics in the first trimester of their pregnancies. In this study, only 17% of women had their first antenatal care visit in the first trimester, and hence, most pregnant women missed anemia interventions. Another finding is that more than half the women with anemia (57.1%) had 10 or less antenatal care visits. In other words, the women who were admitted for antenatal care less than 10 times during the pregnancy had significantly higher prevalence of anemia than those that were admitted 10 times or more during the pregnancy. A multi-country randomized control trial conducted by WHO showed that essential interventions can be provided over four visits at specified intervals, at least for healthy women (18) . Contrary to this report, our study showed that women with antenatal visit numbers between 5 and 10 were also associated with anemia before delivery. The reason for this relation may be explained by the fact that the women in our study could have underlying medical problems accompanying anemia, which increased the antenatal visit number. Moreover, it is possible that some hospital admissions resulted from reasons other than antenatal care such as prescription or maternal anxiety. Furthermore, a systematic review including a total of over 60,000 women compared the effects of reduced antenatal care visits (4-9 visits) with standard care (13-14 visits) (19) . In that study, the reduced visit model was not associated with significant increases in postpartum anemia (Relative risk=0.88, 95% CI=0.75-1.03) (19) . Similarly, we think that the impact of antenatal visit number on maternal anemia in our study mainly resulted from the gestational age at the initiation of antenatal care. An earlier gestational age at first admission will increase the total antenatal care visits at the end of pregnancy and will also prevent the depletion of iron stores because of early supplementation.
After multivariate logistic regression analysis, the association between anemia and preeclampsia still remained significant. It is already known that 10-20% of women with severe preeclampsia could progress to hemolysis, elevated liver enzymes, and low platelet syndrome, which is characterized by microangiopathic hemolytic anemia (20) . On the other hand, maternal anemia and iron deficiency during the first trimester of pregnancy were demonstrated to cause subsequent development of preeclampsia through the stimulation of cortisol releasing hormone and alterations in the peripheral gas exchange of placental villi (21). Because of the retrospective design of this study, whether anemia preceded the preeclampsia or vice versa could not be verified. The limitation of our study was that we could not identify potential confounding variables such as folic acid deficiency because of the retrospective design of the study. Although we excluded some of the reasons of anemia including hemoglobinopathies and chronic inflammatory diseases, folic acid deficiency could not be assessed in the study as a causative factor for anemia during pregnancy. However, the prevalence of anemia in pregnancy secondary to folate deficiency was known to be approximately 3% (22) . Hence, we thought that this incidence is too low to cause a significant alteration in the evaluation of our findings. Another limitation is the failure to identify the causes of anemia in pregnant women who received routine antenatal supplementation. Data in the medical records of women did not allow us to conclude about all etiologies of persistent anemia. The possible explanation why some pregnant women did not benefit from supplementation is that most of them could have been suffering from deleterious effects of undiagnosed medical disorders and were possibly anemic before pregnancy. Therefore, iron and folic acid supplementation is an important part of anemia control program, but supplements should be viewed as one of the several tools in the battle against anemia.
In conclusion, our study provides evidence about the underlying factors for anemia among pregnant women attending our center for delivery at term. Based on the results of this study, identification of pregnant women with these factors is a worthy consideration for the reduction of anemia during and after delivery. We recommend that socioeconomic determinants, which cause limited access to adequate food and antenatal care, constitute most of the anemia cases and hence, should be recognized as major risk factors for anemia in women who are going to deliver. In many developing countries, pregnant women start antenatal care in the second or third trimester due to the belief that antenatal care is curative rather than protective. Therefore, those women should be encouraged to begin antenatal care early after conception to allow adequate time for restoring iron stores.
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